Algimonas arctica sp. nov., isolated from intertidal sand, and emended description of the genus Algimonas Hyphomonadaceae, sharing 97.5 and 96.3 % similarity with Algimonas ampicilliniresistens 14A-2-7 T and Algimonas porphyrae 0C-2-2 T , respectively, the two known species in the genus Algimonas. However, the level of DNA-DNA relatedness between strain SM1216
The genus Algimonas in the family Hyphomonadaceae of the class Alphaproteobacteria was initially proposed by Fukui et al. (2013a) and, at the time of writing, comprises two species, Algimonas porphyrae (type species) and Algimonas ampicilliniresistens, whose type strains were isolated from the algal media of the red alga Porphyra yezoensis (Fukui et al., 2013a, b) . During an investigation of bacterial diversity in Arctic samples using a culture-dependent method, a pale-orange-pigmented, Algimonas-like bacterial strain, designated SM1216 T , was isolated from an intertidal sand sample. In this polyphasic study, the new isolate was characterized and shown to represent a novel species in the genus Algimonas.
An Arctic intertidal sand sample was collected from the coastal area (788 559 2.80 N 118 589 14.40 E) of Kongsfjorden, Svalbard, in July 2011, during the 8th Chinese National Arctic Yellow River Station Scientific Expedition (summer). Approximately 10 g of the Arctic intertidal sand sample was suspended in 50 ml of sterile artificial seawater in 250 ml Erlenmeyer flasks and shaken at 100 r.p.m. at 15 8C for 2 h. The suspensions obtained were 10-fold diluted to 10 26 dilution with sterile artificial seawater. Artificial seawater was prepared using Sigma sea salts (3 %). Then, 100 ml of each dilution was spread onto 1/10 strength TYS agar [0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 1.5 % agar and artificial seawater] plates and incubated at 15 8C for 2-4 weeks. Colonies appearing on the plates were selected based on morphological features and further purified by streaking on TYS agar plates several times. Strain SM1216 tryptone, 0.1 % yeast extract and artificial seawater) at 20 8C and preserved at 280 8C in TYS broth containing 20 % glycerol. The two reference strains, A. porphyrae NBRC 108216 T and A. ampicilliniresistens NBRC 108219 T , were cultivated in TYS broth or on TYS agar at 20 8C.
Genomic DNA of strain SM1216
T was extracted using a BioTeke bacterial DNA isolation kit. The 16S rRNA gene of the strain was amplified via PCR from the DNA extracted using primers 27F and 1492R (Lane, 1991) . The PCR product was ligated into the pMD18-T vectors (TaKaRa) and further sequenced using an ABI 3730 DNA Analyser (Applied Biosystems). Sequence similarity searching was performed against the GenBank database and EzTaxon-e database (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) using the BLASTN program (Altschul et al., 1997) . Phylogenetic analysis was performed using MEGA version 5 (Tamura et al., 2011) and phylogenetic trees were reconstructed using the neighbourjoining (Saitou & Nei, 1987 ), maximum-likelihood (Felsenstein, 1981 and maximum-parsimony (Fitch, 1971 ) methods with bootstrap analyses based on 1000 replicates (Felsenstein, 1985) . Evolutionary distances were computed using the Kimura two-parameter model (Kimura, 1980 
Robiginitomaculum antarcticum IMCC3195 T (EF495229)
Hellea balneolensis 26III/A02/215 T (AY576758)
Litorimonas taeanensis G5 T (FJ230838) Litorimonas cladophorae KMM 6395 T (JX174422)
Algimonas porphyrae 0C-2-2 T (AB689189)
Algimonas arctica SM1216 T (KJ144186)
Algimonas ampicilliniresistens 14A-2-7 T (AB795010)
Maricaulis parjimensis MCS 25 T (AJ227808)

Maricaulis virginensis VC-5 T (AJ301667)
Maricaulis maris ATCC 15268 T (AJ227802)
Maricaulis washingtonensis MCS 6 T (AJ227804)
Maricaulis salignorans MCS 18 T (AJ227806)
Woodsholea maritima CM243 T (AJ578476)
Oceanicaulis alexandrii C116-18 T (AJ309862)
Oceanicaulis stylophorae GISW-4 T (HM035090)
Glycocaulis albus Genomic DNA for DNA-DNA hybridization experiments was extracted using the method described by Marmur (1961) . DNA-DNA hybridization between strain SM1216 T and A. ampicilliniresistens NBRC 108219 T was carried out based on the thermal renaturation rate method (De Ley et al., 1970; Huß et al., 1983 ) using a Beckman DU800 spectrophotometer. The level of DNA-DNA relatedness between strain SM1216
T and A. ampicilliniresistens NBRC 108219 T was 57.9 %, below the 70 % threshold value for bacterial species discrimination, indicating that strain SM1216 T belongs to a species distinct from A. ampicilliniresistens (Wayne et al., 1987; Stackebrandt & Goebel, 1994) .
For analysis of cellular fatty acids, strain SM1216 T , A. porphyrae NBRC 108216 T and A. ampicilliniresistens NBRC 108219
T were cultivated in TYS broth at 20 8C for 65 h (in the late exponential growth phase). Fatty acids were analysed using the Sherlock Microbial Identification System (version 4.5 and the TSBA40 database) with a Hewlett Packard 6890 gas chromatograph. Polar lipids were extracted using the methods of Komagata & Suzuki (1987) and analysed using two-dimensional TLC. Lipids were identified by spraying the TLC plates with appropriate reagents including ethanolic molybdophosphoric acid (total lipids), ninhydrin (aminolipids), Zinzadze reagent (phospholipids) and a-naphthol-sulfuric acid (glycolipids). Quinones were extracted using the method of Komagata & Suzuki (1987) and identified using an LC-MS system consisting of a Dionex Ultimate 3000 HPLC machine connected to a Bruker Impact HD mass spectrometer. The genomic DNA G+C content was determined by the thermal denaturation method (Marmur & Doty, 1962 ) using a Beckman DU800 spectrophotometer. Genomic DNA for the analysis was extracted according to Marmur (1961) .
Strain SM1216
T contained C 18 : 1 v7c (69.1 %) and C 18 : 1 2-OH (18.7 %) as major fatty acids and C 18 : 0 (3.2 %), C 17 : 1 v6c (2.1 %) and C 17 : 1 v8c (1.3 %) as minor components, a profile very similar to those of the two known species of the genus Algimonas (Table 1) . Polar lipids of strain SM1216
T mainly comprised monoglycosyldiglyceride (MGDG), glucuronopyranosyldiglyceride (GUDG), phosphatidylglycerol (PG) and three unidentified phospholipids (PL1-3) (Fig. S3 ). GUDG and MGDG are typical components in the family Hyphomonadaceae (Alain et al., 2008; Kang & Lee, 2009; Jung et al., 2011; Lee et al., 2011; Fukui et al., 2013a, b) . The major respiratory quinone of strain SM1216 T was ubiquinone 10 (Q10), identical to those of A. ampicilliniresistens and A. porphyrae (Fukui et al., 2013a, b) . The genomic DNA G+C content of strain SM1216
T was 60.6 mol%, higher than those of the type strains of A. ampicilliniresistens (54.9 mol%) and A. porphyrae (58.5 mol%) (Fukui et al., 2013a, b) .
Cell morphology was observed using atomic force microscopy (Multimode Nanoscope VIII; Bruker AXS) with cells grown on TYS agar at 20 8C for 5 days. Growth at different temperatures (4, 10, 15, 20, 25, 30, 35 , 40 and 45 8C) was determined in TYS broth. The pH range (pH 5.0210.0 at 0.5 unit intervals, adjusted with 1 M NaOH or 1 M HCl and buffered with 50 mM MES, MOPS, Tris or CHES) for growth was determined in TYS broth. The NaCl concentration range [025 % (w/v) (in 0.5 % increments) and 6212 % (in 1 % increments)] for growth was determined in modified TYS broth where artificial seawater was replaced with distilled water containing the expected concentration of NaCl. Anaerobic growth of strain SM1216
T was tested in TYS broth supplemented with 0.1 % (w/v) potassium nitrate, 0.05 % (w/v) sodium sulfide and 0.05 % (w/v) cysteine hydrochloride in Hungate tubes.
The Gram reaction was determined using Hucker's method (Murray et al., 1994) and confirmed by the KOH (3 %) lysis method (Buck, 1982) . Catalase activity was detected based on bubble production in 3 % (v/v) hydrogen peroxide solution and oxidase activity was tested using commercial strips (Merck). DNase activity was examined on DNase test agar (Oxoid). Hydrolysis of starch, gelatin, and Tweens 20, 40, 60 and 80 was determined as described by Smibert & Krieg (1994) . Tests for H 2 S production, methyl red and Voges-Proskauer reaction were conducted according to the methods given by Dong & Cai (2001) . Spectrophotometric analysis of methanol extracts for pigments was conducted as described by Ruiz-Ponte et al.
(1998) using a UV/VIS-550 spectrophotometer (Jasco). Susceptibility to antibiotics was tested on TYS agar, applying the disc-diffusion method, with discs (Oxoid) impregnated with different antibiotics including (mg per disc unless otherwise noted) ampicillin (10), chloramphenicol (30), erythromycin (15), gentamicin (10), kanamycin (30), novobiocin (5), penicillin G (10 U), polymyxin B (300), streptomycin (10), tetracycline (30) and vancomycin (30). Additional enzyme activities, biochemical characteristics and utilization of carbohydrates were determined using API ZYM, API 20NE and API 50CH strips (bioMér-ieux) as described by Fukui et al. (2013a) .
Cells of strain SM1216 T were Gram-reaction-negative dimorphic rods (typical in the family Hyphomonadaceae), possessing a polar prostheca or flagellum (Fig. S4) . The absorption spectrum of the methanol extract of strain SM1216
T had a peak at 476 nm (Fig. S5) , attributed to the presence of carotenoids, but no peaks between 600 and 900 nm, indicating that the strain was not able to produce bacteriochlorophyll a. Other physiological and biochemical characteristics are given in the species description. Characteristics allowing the differentiation of strain SM1216 T from the two known species of the genus Algimonas are shown in Table 2 . Thus, based on phylogenetic analysis of 16S rRNA gene sequences together with results from the chemotaxonomic and phenotypic characterizations and DNA-DNA hybridization experiments, strain SM1216 T is considered to represent a novel species in the genus Algimonas, for which the name Algimonas arctica sp. nov. is proposed.
Description of Algimonas arctica sp. nov.
Algimonas arctica (arc9ti.ca. L. fem. adj. arctica northern, from the Arctic).
Cells are Gram-reaction-negative, catalase-and oxidasepositive, aerobic, dimorphic rods (122 mm in length and 0.320.4 mm in width) having a single polar prostheca or flagellum when incubated on TYS agar at 20 uC for 5 days. Colonies are round (0.522 mm in diameter), pale orange and convex with smooth surfaces after 527 days of incubation on TYS marine agar at 20 uC. Grows at 4230 uC (optimum at 25 uC), at pH 5.029.0 (optimum at pH 7.028.0) and with 0.526.0 % (w/v) NaCl (optimum with 2.023.0 %). Does not hydrolyse starch, DNA or Cystine arylamidase The type strain is SM1216 T (5MCCC 1K00233 T 5KCTC 32513 T ), which was isolated from Arctic intertidal sand. The genomic DNA G+C content of the type strain is 60.6 mol%. Fukui et al. 2013 emend. Fukui et al. 2013 The description is as given by Fukui et al. (2013a, b) with the following amendments. The DNA G+C content is 54.3260.6 mol%.
Emended description of the genus Algimonas
